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(54) Connectors for printed circuit boards 

(57) A connector for printed circuit boards, particu- 
larly for flexible ones such as FPC or FFC, has an insu- 
lating housing (2) with a recess (7) oponod up and base 
contacts (3) held in the housing at regular intervals and 
each having a resilient beam ( 1 4) and an arm (5) integral 
with the beam. Each beam has a conductive protrusion 
(17) in the recess, and each arm extending along the 
housing's top into the recess has a pivotal end (18) fac- 
ing the protrusion. An insulated pressing cover (4) en- 



gaging with the pivotal ends is rotatable between its 
pressing position adjacent to and its releasing position 
remote from the protrusions. The pivotal ends (18) lock 
the cover then pushing the circuit board (30) against the 
resilient beams (14). The cover has cover contacts (20) 
rotatably engaging with the pivotal ends and corre- 
sponding to the base contacts (3). so that the pivotal 
ends, the cover contacts (20) and the printed circuit 
board (30) are electrically connected to each other at 
the pressing position. 



Fig. 1 
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Description 

[0001] The present invention relates to connectors for 
printed circuit boards, for example Ihoso suitable for al- 
lachmenl to flexible prinled circuit boards such as the 
so-called flexible printed cables ( TPC" ) or flexible flat 
cables ( "FFC" ) for electrical conneclbn to electric or 
electronic devices or apparatus. 

[0002] An example of such previously-proposed con- 
nectors designed for use with flexible printed circuit 
boards is disclosed in Japanese Laid-Open Gazette of 
Unexamined Utility Model No. 6-77186. As shown in 
Figs. 12 and 13 of the accompanying drawings, such a 
connector comprises an insulating housing 41 having a 
horizontal top wall 42 whose front portion is cut off to 
provide an accessible opening or space 43 opened for- 
ward and upward. A plurality of conductive contacts 45 
are installed in the housing 41 at regular Intervals and 
in a direction perpendicular to the drawing figures. Each 
contact 45 has a resilient beam 47 U-shaped in cross 
section and extending from the conlacfs body 46 and 
in parallel with a bottom 44 of the insulating housing. 
The body 46 is fitted in a rear opening of the housing 
41. A conductive protrusion 48 integral with and jutting 
from a free end of the resilient beam 47 servos as a con- 
tact point exposed in tho accossiblo space 43. Each 
contact 45 has an arm 49 extending from the body 46 
in parallel with the horizontal top 42 of the housing. The 
arm 49 has a generally round free end facing the space 
43 and sending as a pivot 50. On the other hand, an in- 
sulated pressing cover 51 disposed in the space 43 is 
rotatable about the pivots 50. This pressing cover 51 is 
capable of swinging between its closed pressing posi- 
tion adjacent to the protrusions 48 and its opened re- 
leasing position remote therefrom. Each cun^ed recess 
52 of the cover 51 is of an arcuate cross section fitting 
on and slidingly engaging with the pivot 50, and the cov- 
er further has bulged portions 53. With the insulated 
pressing cover 51 having swung to the pressing posi- 
tion, each bulged portion 53 will press against a flexible 
printed circuit board 30 laid on tho resilient beam 47. 
Thus, a conductive circuit pattern 31 formed on that flex- 
ible board 30 will electrically engage with the conductive 
protrusion 48 of each contact 45. 
[0003] Those metal pivots 50 of the contacts 45 looks 
like comb's teeth and may be regarded as functioning 
as discontinuous segments of a rigid and strong metal 
shaft, in the prior art connector for flexible printed circuit 
boards. The pressing cover 51 . whose cuived recesses 
52 aro held in position by and rotatable about the metal 
pivots 50, is however made of a plastics less rigid and 
much weaker than those pivots. Due to their repealed 
swing to the pressing position, those recesses 52 
formed of tho plastics are likely to undergo deformation 
such that the cover's force of pressing the flexible print- 
ed circuit boards would be lowered or become uneven 
or less reliable. 

[0004] Further, each flexible board 30 must lie with its 



face down when Inserted into the connector so that its 
conductive circuit pattern 31 comes into contact with the 
resilient beam 47. This cumbersome requirement has 
boon another problem in handling and/or using the prior 
5 art connectors of the described type. 

[0005] A connector provided according to the inven- 
tion for use with a printed circuit board or boards com- 
prises an insulating housing having a recess opened up- 
ward and a top horizontal wall, a plurality of base con- 
10 tacts secured in the housing at regular intervals and 
each having a resilient beam and a contact arm formed 
integral therewith, a conductive protrusion of each resil- 
ient beam being disposed in the recess, the contact 
arms extending along the top horizontal wall into the re- 

'5 cess and having at their ends retaining portions facing 
the respective conductive protrusions, and an Insulated 
pressing cover engageable with the retaining portions 
and shiftable between a pressing position adjacent to 
the conductive protrusions and a releasing position re- 

20 mole therefrom. The retaining portions ct the base con- 
tacts aio intended to fiimly lock the pressing cover at its 
pressing position to push the printed circuit board or 
boards against the resilient beams. The pressing cover 
has on its inner side a plurality of cover contacts corre- 

25 spending to tho base contacts so that the retaining por- 
tions, the cover contacts and the printed circuit board or 
boards are electrically connected to each other at the 
pressing position. 

[0006] A preferred embodiment of the present inven- 
30 lion provides a connector generally for use with flexible 
prinled circuit boards and having a pressing cover im- 
proved in strength and capable of being pressed against 
the circuit board in a reliable manner. Preferably, the 
connector is designed such that any circuit board can 
35 be coupled with it whether a printed pattern thereof is 
facing up or down. The preferred connector can not only 
be used with flexible circuit boards but also with rigid 
non-flexible ones. 

[0007] It is a highly advantageous feature of the pre- 

40 (erred embodiment of the present invention that as the 
cover takes its pressing position, the cove contacts car- 
ried thereon will strongly be pressed against and forced 
into sure and reliable electric contact with the retaining 
portions of the base contacts. In one of imporlant mo6' 

•*s jficaiions of the invention, the retaining portions of the 
base contacts are rendered rockabfe up and down a 
small angle. The cover contacts in this case will urge the 
retaining portions upwards when the cover is shifted lo 
its pressing position, Iheioby enhancing reliability in 

50 electric conduction. In another modification, each base 
contact has a mediate stopper integral therewith and lo- 
cated between its arm and its resilient beam. This me- 
diate stopper will abut against tho cover contact at tho 
pressing position, affording surer conduction between 

55 each cover contact and the corresponding base contact. 
[0008] The invention will now be described by way of 
example with reference to the accompanying drawings, 
throughout which like parts are referred to by like refer- 
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oncos. and in which: 

Fig. 1 is a perspective view of a connector in an em- 
bodiment of the invention for use with printed circuit 
boards, the connector having a pressing cover 
shown in its swinging state and partly cut off; 
Ftg. 2 is a plan view of the connector of Fig. 1; 
Fig. 3 is a cross section taken along the line 3 - 3 in 
Fig. 2; 

Fig. 4 is a cross section taken along the line 4 - 4 in 
Fig. 2, wherein the pressing cover is open to receive 
a flexible printed circuit board being inserted; 
Fig. 5 is also a cross section corresponding to Fig. 
4, but with the cover shown at its pressing position; 
Fig. 6 is a cross section of the connector in another 
embodiment, with its pressing cover oponod to re- 
ceive a flexible printed circuit board; 
Fig. 7 is also a cross section corresponding to Fig. 
6, but with the cover shown at its pressing position; 
Fig. 8 is H cross section of the connector in h further 
embodiment, with its pressing cover similarly 
oponod to rocoivo a floxiblo printed circuit board; 
Fig. 9 is also a cross section corresponding to Fig. 
8. but with the cover shown at its pressing position; 
Fig. 10 is a cross section of the connector in a still 
further embodiment, wherein its pressing cover is 
rendered slidable relative to the connector's body 
and shown in an opened state for accommodation 
of a flexible printed circuit board; 
Fig. 11 is also a cross section corresponding to Fig. 
10. but with the cover shown at its pressing position; 
Fig. 1 2 is a cross section of one of the prior art con- 
nectors, shown with its pressing cover opened to 
receive a flexible printed circuit board being insert- 
ed; and 

Fig. 1 3 is also a cross section corresponding to Fig. 
12, with the cover shown at its pressing position. 

[0009] In an embodiment of the present invention, a 

connector as shown in Figs. 1 and 2 is provided for use 
with printed circuit boards. Similarly to the prior art con- 
nectors as summarized above and known in the art, the 
connector 1 comprises an insulating housing 2. a plu- 
rality of base contacts 3 ( see Fig. 4 ) secured in the 
housing at regular intervals, and an insulated pressing 
cover 4 swingably attached to the hosing 2. 
[0010] The housing 2 made of an appropriate insulat- 
ing material such as LCP is of a flat rectangular parallel- 
ipiped shape extended in a longitudinal direction ( 'side- 
ways' in the drawings). Contact receiving grooves 5 
formed in the housing at regular intervals extend fore to 
aft and perpendicular to the longitudinal direction. A top 
horizontal wall 6 of tho housing has an imaginary frontal 
region cut off to provide an open recess 7 opened up- 
ward. A pair of arm-shaped holders 9 are disposed at 
longitudinal ends of the housing so as to hold the ends 
of the pressing cover 4. Each arm-shaped holder 9 has 
a basal end 9a integral with a rear end of a side portion 



of tho housing 2. so that the arm protrudes along the side 
portion to the front face of the connr^ctor. Thus, the arm- 
shaped holders 9 are clastically deformable about their 
basal ends 9a. As seen in Figs. 2 and 3. a side retention 

5 groove 10 formed in the inner side of each arm-shaped 
holder 9 extends over a halfway from the basal end 9a 
and terminates remotely from the front face of the con- 
nector. A semicircular bearing end 11 is disposed at the 
inner end of each side retention groove 10. Guide 

10 grooves 1 2 also formed in the arm-shaped holders 9 ex- 
tend backward from the front face and terminate short of 
the semicircular bearing ends 11. 

[0011] The base contacts 3 are made by punching a 
thin copper alloy plate or sheet. As best seen in Fig. 4, 
»5 each base contact 3 comprises a short body 1 3 fitted in 
the roar opening of the contact receiving grooves 5. A 
resilient contact beam 14 continuing from the short body 
13 extends along a bottom 8 of the housing 2 forward 
and slightly upward. The resilient beam 14 can thus 

20 elHslicHlly deform itself up and down relative to the short 
body 1 3 serving as a fulcrum. A contact arm 1 5 contin- 
uing from tho sliort body 13 and lying in paraltot with tho 
inner side of the top horizontal wall 6 terminates in the 
open recess 7. Each of the base contacts 3 further has 

2S a lead 16 protruding down and backward from tho short 
body 1 3. Aconductive protrusion 17 formed integral with 
and jutting from a free end of the resilient beam 14 is 
exposed in the open recess 7. A rounded end of the con- 
tact arm 15 is a retaining portion 18 shaped and func- 

30 tioning as a pivotal end in this embodiment. This retain- 
ing portion 18 facing the conductive protrusion 17 and 
partly exposed in the recess 7 is inhibited by the top wall 
6 from making any upward displacement. Thus, the con- 
tact arm 5 itself will stand still In the housing 2 together 

3S with such a retaining portion 18. Those retaining por- 
tions 18 are arranged side by side in said housing 2. as 
if they were teeth of a comb. From another point of view, 
they may be regarded as intermittent sections of a trans- 
verse shaft whose axis coincides with that of the semi- 

^0 circular inner ends 11 of the arm-shaped holders 9. 
[0012] The pressing cover 4 is made of an insulating 
material such as a Nylon ( a registered trademark ). 
Short studs 19 protruding sideways from the lateral 
sides of this pressing cover 4 { see Figs. 2 and 3 ) are 

45 intended to be supported in and by the semicircular 
bearing ends 1 1 that are formed in the arm-shaped hold- 
ers 9. A series of cover contacts 20 are disposed In the 
cover, side by side corresponding to the base contacts 
3. and at the same pitch as the latter. Those cover con- 

50 tacts 20, that are likewise made by punching a thin cop- 
per alloy sheet and placing them as the so-called 'in- 
serts* in a mold such as an injection mold when forming 
tho pressing cover 4 thoroin. are thoroforo integral 
therewith. An arcuate cutout 21 is formed in an upper 

55 side of each cover contact's rear end. Those cutouts 21 
are brought into and kept in a sliding and rotating contact 
with the retaining portions 18. A small lug 22 protruding 
from a lower side of each cover contact serves as a 
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pressing point. Similarly to the retaining portions 18 of 
ihe base contacts 3. the arcuate cutouts 21 are arranged 
in a comb teeth pattern relative to the pressing cover 4. 
Centers of such curved cutouts 21 extend coaxially with 
the short studs 1 9. 

r0013] To assemble the connector, the short studs 1 9 
will be forced at first strongly into the guide grooves 12 
of the arm-shaped holders 9 of housing 2. As a result, 
the holders 9 will be elaslically expanded a little out- 
wardly away from each other unlll those studs 19 snap 
in the semicircular bearing ends 11 so as to be rolatable 
therein. Consequently. Ihe arcuate cutouts 21 of Ihe 
cover contacts 20 will come into engagement with the 
retaining portions 18, thereby bringing the pressing cov- 
er 4 into a rotating contact with the housing 2. Thus, the 
cover contacts are rendered swingable between their 
pressing position located near Ihe conductive protru- 
sions 17 of the resilient beams 14 and their open posi- 
tion located remote therefrom. With the cover 2 being 
swung to its position where the cover contacts 20 lake 
their pressing position, the small lug 22 protruding from 
each cover contact will serves as a point pressed 
against a flexible printed circuit board 30 ( such as the 
'FPC* or 'FFC as referred to above ) laid on each resil- 
ient beam 14. In this stato of these members, each ar- 
cuate cut-out 21 is urged into a forced contact with the 
corresponding retaining portion 18 of the contact arm. 
thereby establishing reliably and without failure electri- 
cal conduction between them and thus between each of 
the cover contacts 20 and the corresponding base con- 
tact 3. It is a matter of course that the size and shape of 
those cutouts 21 and the small lugs 22 ( serving as the 
contact points ) are designed to ensure these effects 
and functions as just discussed above. 
[0014] The connector of the described structure will 
be used in the following manner. 

[001 5] It will be a first step to swing the pressing cover 
4 ( see Fig, 4 ) up and away from the housing 2 to take 
its open position where the frontal end and the recess 
7 of the housing are opened wide. Next, flexible printed 
circuit board or boards 30 will be inserted through the 
recesses 7 so as to lie on the resilient beams 14. The 
conductive pattern 31 formed on the circuit boards may 
face up or down, although it faces up in the illustrated 
example. Then. Ihe pressing cover 4 will be rotated 
downward to lake a pressing position shown in Fig. 5. 
At this pressing position, the small lugs 22 of the cover 
conlacls 20 will press the printed cifcuil boards 30 
against the resilient beams 14. while being brought into 
electrical conneclion with the conductive patterns 31 of 
said boards. Simultaneously, the arcuate cutouts 21 of 
the cover contacts 20 will have been pressed against 
the retaining portions 1 8 of the contact arms so as come 
inlo electrical connection therewith. As a result, the 
printed conductive patterns 31 on those boards 30 are 
brought inlo electrical connection with the respective 
base contacts 3. through the respective cover contacts 
20. Alternatively, the circuit boards 30 may be reversed 



up-side down causing their conductive patterns 31 to 
face the resilient beams when inserted into this connec- 
tor. In this case, those patterns will directly be pressed 
against Ihe conductive protrusions 1 7 of said beams 1 4. 
5 likewise establishing electrical connection between said 
patterns and the base contacts 3. 
[0016] Figs. 6 and 7 show another embodiment 
wherein each of the base contacts 3 has a mediate stop- 
per 23 formed integral therewith. When the cover 4 
10 lakes its pressing position as shown in Fig. 7, this stop- 
per 23 will abut against the inner end of cover contact 
20 so that surer conduction Is afforded between each 
base contact 3 and the corresponding cover contact 20. 
[0017] Figs. 8 and 9 show a further embodiment that 
'5 will also contribute to surer conduction between the 
base contact 3 and the cover contact 20 shifted to the 
pressing position. The contact arm 1 5 of each base con- 
tact 3 in this embodiment extends to a middle region of 
the open recess 7 and is rendered somewhat flexible. 
20 Such an elongaled arm 1 5 has thus its retaining portion 
18 rockable up and down a small angle. Therefore, as 
the cover 4 swings to its pressing position, the cover 
contact 20 will urge upwards the pivotal end 18 so as to 
firmly contact same. Since this retaining portion 1 8 tend- 
^5 ing to rostoro its normal position imparts a downward 
stress to the base contact's arcuate cutout 21 . much sur- 
er conduction will be afforded between the mating con- 
tacts 3 and 20. The retaining portion's upward displace- 
ment caused by the cover contact 20 will force in turn 
30 the short studs 19 functioning as the shaft for the press- 
ing cover 4 to also rock upward. Thanks to elasticity of 
the arm-shaped holders 9 of the housing 2. the cover 4 
will not encounter any strong resistance while shifting to 
its pressing position. It may be possible to provide the 
^5 housing 2 with such short studs 19 to be in mesh with 
arm-shaped elastic holders 9 formed on the cover 4. 
[0018] Figs 10 and 11 show a still further embodiment 
similar to that shown in Fig. 8. However, the pressing 
cover 4 in this connector Is intended to slide straightly 
-io towards and away from the housing 2. as indicated at 
the arrows. In this case, the retaining portion 18' ( not 
necessarily functioning as a pivotal end ) will be urged 
up by the cover contact 20 as the cover 4 forcibly moves 
from its open position shown in Fig. 10 to its pressing 
^5 position shown In Fig. li. Sure electric connection will 
also be produced between the mating retaining portion 
18" and cover contact 20. A mediate stopper 23 as illus- 
tralod ill Fig. 6 may protrude from the base contact 3 in 
this embodiment loo, in order to ensure reliable conduc- 
so tion between it and the cover contact 20 mating there- 
with. 

[0019] Although the above embodiments have been 
described above in relation to tho flexible printed circuit 
boards, the connector of tho present invention can of 
ss course be used for electrical conneclion of ordinary rigid 
printed circuit boards. 

[0020] The connector provided herein and described 
above is advantageous in that any printed circuit boards 
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can bo connected thereto whether Iheir printed conduc- 
tive patterns do face up or down. 
[0021 ] I n summary, the pressing cover has cover con- 
tacts made of a metal sheet and engaging with the re- 
taining portions ( functioning in most cases as pivotal s 
ends ) of the base contacts also made of the same or 
another metal sheet. Therefore, the pressing cover re- 
inforced with those metallic cover contacts can now be 
urged into much stronger and more stable mechanical 
engagement with the metallic base contacts, thereby io 
producing reliable electrical connection of the base con- 
tacts with the printed circuit boards. 



claims 1 to 4. wherein the pressing cover is rotata- 
blo about the retaining portions. 

6. A connector as defined in claim 5. wherein the hous- 
ing has elastic and arm-shaped holders for rotatably 
supporting the pressing cover. 

7, A connector as defined in any one of the preceding 
claims 1 to A, wherein the cover is capable of sliding 
towards and away from the retaining portions so as 
to engage therewith or disengage therefrom. 



Claims is 

1 . A connector for printed circuit boards, the connector 
comprising: an insulating housing having a recess 
opened upward and a top horizontal wall; a plurality 
of base contacts secured in the housing at regular 
intervals and each having a resilient beam and a 
contact arm formed integral therewith; each resil- 
ient beam having a conductive protrusion disposed 
in the recess, and each contact arm extending 
along the top horizontal wall into the recess and 25 
having a retaining portion facing the conductive pro- 
trusion; an insulated pressing cover engageable 
with the retaining portions and shif table between a 
pressing position adjacent to the conductive protru- 
sions and an releasing open position remote there- 30 
from; and the retaining portions capable of locking 

the pressing cover at its pressing position to push 
the printed circuit board or boards against the resil- 
ient beams. CHARACTERIZED IN THAT a plurality 
of cover contacts (20) are disposed in the pressing 35 
cover so as to correspond to the base contacts (3), 
so that the retaining portions (18). the cover con- 
tacts (3) and the printed circuit board or boards (30) 
are electrically connected to each other at the 
pressing position. 40 

2. A connector as defined in claim 1. wherein as the 
cover tal^Gs lis pressing position, the cove contacts 
carried thereon are strongly pressed against the re- 
taining portions. 45 

3. A connector as defined in claim 1 or 2, wherein the 
retaining portions of the base contHCis aro rockHblo 
up and down so that the cover contacts urge the 
retaining portions upwards when the cover is shifted so 
to its pressing position. 

4. A connector as defined in claim 1. 2 or 3, wherein 
each of the base contacts further has a mediate 
stopper integral therewith so as to abut against the ss 
cover contact at the pressing position. 



S. A connector as defined in any one of the preceding 



BP 0 926 778 A2 



Fig. 1 




6 



EP 0 926 778 A2 



Fig. 2 



EP 0 926 778 A2 



Fig. 3 




8 



EP 0 926 778 A2 



Fig. 4 




EP 0 926 778 A2 



Fig. G 




10 



EP 0 926 778 A2 
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(54) Connectors for printed circuit boards 



(57) A connoclor for printed circuit boards, particu- 
larly for flexible ones such as FPC or FFC, has an insu- 
lating housing (2) with a recess (7) opened up and base 
contacts (3) held in the housing at regular intervals and 
each having a resilient beam (14) and an arm (5) integral 
with the beam. Each beam has a conductive protrusion 
(17) in the recess, and each ann extending along the 
housing's top into the recess has a pivotal end (18) fac- 
ing the protrusion. An insulated pressing cover (4) en- 



gaging wilh the pivotal ends is rolatable between ils 
pressing position adjacent to and its releasing position 
remote from the protrusions. The pivotal ends (18) lock 
the cover then pushing the circuit board (30) against the 
resilient beams (14). The cover has cover contacts (20) 
rotatably engaging with the pivotal ends and corre- 
sponding to the base contacts (3), so that the pivotal 
ends, the cover contacts (20) and the printed circuit 
board (30) are electrically connected to each other at 
the pressing position. 
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